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VERSION WITH MARKINGS TO SHOW CHANGES MADE 

Please amend Claims 1 , 2 and 3, and add Claim 5 as follows: 

1 . (CURRENTLY AMENDED) A reformer for a mixture of low-pressure 
hydrocarbon gas and steam for fueling a proton-exchange membrane fuel cell 
with purified hydrogen from said mixture, comprising 

a cylinder loosely packed with a palletized catalyst with a cap at each end, 

a fuel tube having an outflow end coupled to said cylinder for introducing 
said hydrocarbon gas into one end of said cylinder at low pressure hav i ng an 
outf l ow e nd coup le d to sa i d cy li nd e r through a cap at on e e nd of said cy l indor , 

a steam tube coaxial with sa i d fu el tube and surround i ng said fuel tube for 
concurrently introducing said hydrocarbon gas and steam at a pressure higher 
than said l ow the pressure of said hydrocarbon gas through sa i d cap at said one 
end of said cylinder, said steam tube having a tip of f i n i t e l e ngth at its outflow end 
that is gradually reduced in diameter over its length to form a truncated conical 
tip, w i th i ts said fuel tube having a substantially open end coincident with, ef 
sma lle r d i am e t e r than said steam tube diameter form i ng an outf l ow e nd for sa i d 
fu el tub e, and 

an outflow tube protruding outwardly from said cylinder through an e nd 
Gap at an end of said cylinder opposite said one end, 

wh e r ei n said steam tube e xt e nds being formed and to s a i d outflow e nd of 
s aid fu el tub e not on l y for flow i ng st e am to draw out said l ow - pr e ssur e 
hydrocarbon gas for m i xing into mixture with said steam, but a l so f l ows and to 
direct said steam through a cor e of said fuel outflow in a diroct i on path that is at 
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an acute angle with the d i r e ction path of said fuel outflow GQfe, wh i ch is said fuel 
flow path lying substantially along the axis of said coaxial fuel and steam tubes, 
th e r e by cau si ng to caus e st e am to and that crosses said fuel outflow path at an 
acute angle from all radial directions 7 

wh e r e by said hydrocarbon gas and st e am m i x b e for e coming in contact 

w i th sa i d l oo sel y pack e d pa lle t i z e d cata l yst as st e am and fu el m i xtur e flows ov e r 
sa i d cata l yst through said cyl i nd e r to produc e a h i gh y iel d of hb, as said 
hydrocarbon gas is conv e rt e d into a flow of Ha, CO and CO^ through s aid outflow 
tub e of sa i d cyl i nd e r . 

2. (CURRENTLY AMENDED) A hydrocarbon gas and steam reformer as 
defined in claim 1 wherein said fuel tube has a tip of finite given length at its 
outflow end that is reduced in diameter gradually along said firute given length. 

3. (CURRENTLY AMENDED) A hydrocarbon gas and steam reformer as 
defined in claim 1 where said hydrocarbon gas is low pressure propane, stored 
as li gu i fi e d liguefied propane in a container fef safe use on aboard recreational 
vehicles. 

5. (NEW) A method for mixing low pressure hydrocarbon gas with steam 
for fueling a proton-exchange membrane fuel cell with purified hydrogen from 
said mixture comprising: mixing low pressure hydrocarbon gas with steam at a 
pressure higher than said low pressure hydrocarbon gas f said mixing taking 
place at the outlet ends of two concentric tubes, wherein said mixing includes 
directing steam into said hydrocarbon gas at an acute angle to the path of said 
hydrocarbon gas flow on a plurality of radial paths . 
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REMARKS 


Applicant here amends independent Claim 1 to distinguish clearly the fuel- 
cell system of the cited Fischer, et a/., U.S. Patent No. 3718506 ("the Fischer 
patent"). The Fischer patent does not include concentric steam and fuel tubes 
for concurrently introducing hydrocarbon gas at low pressure and steam at a 
pressure higher than the pressure of the hydrocarbon gas into a catalytic 
chamber for forming hydrogen. As a result, there is no need for a pump to 
deliver low-pressure gas, or for heating the hydrocarbon gas source. Nor does 
the Fischer patent disclose such tubes for mixing high pressure steam and low- 
pressure hydrocarbon fuel that cause the steam to flow into the core of the fuel 
such that steam crosses the fuel flow at an acute angle from all radial directions. 
Instead, the Fischer patent discloses a device for mixing unreacted flammable 
gases with fuel gases, and does not disclose mixing steam with hydrocarbon fuel 
at all. 

Applicant's counsel would welcome an opportunity to discuss any issue, at 
any time with the PTO. 
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